Maternal performance of 134 Hereford (HI, Brangus (B), and reciprocal crossbred (H x B and B x HI cows from 2 to 7 yr of age was evaluated under semidesert conditions in this study. Calves produced by 2-and 3-yr-old cows were sired by Brangus and Hereford bulls. Calves produced by 4-to 7-yr-old cows were sired by Charolais bulls. 
Introduction
The effect of heterosis on economically important traits of beef cattle has been documented under many different environments and with many breed crosses. The importance of heterosis to beef cattle production in the semidesert regions of the southwestern United States, however, has not been adequately addressed. Rankin et al. (1978) reported results from a previous phase of the crossbreeding project described by this report. Estimated individual heterosis (the advantage of crossbred calves relative to straightbred calves) for percentage of calves weaned and 205-d ad-justed weaning weight was 4.4 and 3.8%, respectively. These results were based on analyses of data collected under both semidesert and mountain foothill environments. There was, however, no apparent interaction between environment and degree of expressed heterosis. Winder and Rankin (1979) evaluated Hereford, Brangus, and reciprocal crossbred heifers from weaning to first calving. They observed significant breed of sire and breed of dam effects on postweaning growth and reproductive measurements favoring Brangus sires and dams in all instances. Percentage of heterosis was 1.1, 3.4, 3.3 and 3.4% for 205-d weight, 400-d weight, 550-d weight, and conception rate, respectively.
Past research indicates that maternal heterosis is much more important than direct heterosis. Estimates of percentage of maternal heterosis for calf weaning weight have generally ranged from 8 to 12% (Long, 1980) . Maternal heterosis estimates for calving rate have ranged from 2.6 (Gaines et al. 1978) to 14.6% (Turner et al., 1968) . Maternal heterosis seems to be greatest when environmen-tal conditions are restrictive and when genetically diverse breeds are crossed (Long, 1980) . No estimates are available for maternal heterosis under semidesert conditions.
The following is an analysis of performance of Hereford, Brangus, and reciprocal crossbred cows under relatively harsh, semidesert conditions. The objectives of this study were to evaluate the effects of sire breed, dam breed, and maternal heterosis on economically important traits under these specific environmental circumstances. Winder and Rankin (1979) described the development regimen and performance of these heifers through approximately 24 mo of age.
Materials and Methods
The first and second calf crops produced by the Phase 2 cows were sired by either Hereford or Brangus bulls. Yearling and 2-yr-old heifers sired by Hereford bulls were bred to Brangus bulls, and heifers sired by Brangus bulls were bred to Hereford bulls. The third, fourth, fifth, and sixth calf crops were sired entirely by Charolais bulls. Data were analyzed using the GLM procedure of SAS (1985) . Breed of sire of cow, breed of dam of cow, and heterotic effects on cow productivity were analyzed using a split-plot design. Cow was used as an error term to test the significance of breed of sire of cow, breed of dam of cow, and the breed of sire of cow x breed of dam of cow interaction. The F ratio associated with the breed of sire of cow x breed of dam of cow interaction was used to evaluate the effect of heterosis on cow productivity. All analyses were done on a cow ageconstant basis (cow age was included as a linear and quadratic covariatel. This approach was used to avoid potential empty cells resulting from fitting year, age of cow, and all interactions. Use of a linear and quadratic covariate creates a more conservative analysis than fitting age and year as class variables. Some loss of sensitivity is acknowledged. Dependent variables were calf birth date, percentage weaned, actual weaning weight, ageadjusted weaning weight (adjusted to an age constant of 205 dl, fall cow weight, percentage of cow weight weaned in actual weight, and percentage of cow weight weaned in adjusted (205 dl weight. Actual and age-adjusted weaning weight were adjusted for the effect of sex of calf. Multiplicative adjustment factors were used to put 
Results
Young Cows. Breed of sire of calf effects on productivity of 2-and 3-yr-old cows are evaluated in Table 3 . Cows sired by Brangus bulls were numerically superior in all measured production traits. Brangus-sired cows produced more calf weight per year than Hereford-sired cows on both an actual and age-adjusted basis (P c .lo). They also produced more actual and age-adjusted calf weight relative to their own BW (P c .lo). Breed of dam effects on cow productivity were even more evident (Table 3) . Young cows (2 and 3 yr old) with Brangus dams calved 30.3 d earlier (P c .01) and weaned 30.6 kg more actual weaning weight (P < Mature Cows. Breed of sire of cow, breed of dam of cow, and maternal heterosis also had notable effects on productivity of mature cows (4 to 7 yr of age). Brangus-sired cows produced 17.2 and 24.8 more kilograms of actual and adjusted weaning weight per year, respectively, than did cows sired by Hereford bulls ( Table 5) . Efficiency of production, as indicated by percentage of fall cow weight weaned per year, also was higher for Brangus- 
Discussion
Large breed of sire and breed of dam effects were noted consistently in these analyses. Daughters of either Brangus sires or Brangus dams exhibited superior performance compared with those of Hereford sires or dams. The advantage of Brangus influence on maternal productivity in this study was generally of a large magnitude. This indicates a sizable genetic advantage of Brangus cattle relative to Hereford cattle in this environment. Other studies at this location have also noted this advantage (Rankin et al., 1978; Winder and Rankin, 1979; Winder and Ballard, 1990) . Of the four genotypes of cow studied herein, straightbred Hereford cows were consistently the poorest producers; they were also the least efficient producers, weaning fewer kilograms as a percentage of BW. This indicates a general lack of adaptation of Hereford cattle to the often harsh conditions of the semidesert of southern New Mexico.
Perhaps the most interesting results observed were the very high levels of maternal heterosis expressed under these environmental conditions. This was especially evident when annual production per cow was evaluated. Long (19801 reviewed literature related to heterosis in beef cattle; maternal heterosis vaned between 7 and 9% for percentage weaned and 16 to 20% for kilograms of calf weaned per cow exposed. In this study, maternal heterosis was 14.9% for percentage weaned and 22.1% for kilograms of calf weaned per cow annually. High levels of heterosis have frequently been observed under stressful environments and when genetically diverse breeds are crossed (Long, 1980) ; both of these factors were present in this study.
Implications
These results not only indicate a significant biological advantage for Brangus cattle relative to Hereford cattle under semidesert conditions, but also a large and important economic advantage. Adaptability seems to be an important factor related to productivity and production efficiency under these conditions. The advantage of Brangussired cows over Hereford-sired cows for weight of calf weaned per year ranged from 14.0 to 17.2 kg/ yr. The advantage of cows with Brangus dams relative to those with Hereford dams ranged from 17.0 to 30.6 kg/yr; both represent an important economic advantage. The high levels of maternal heterosis observed, and the relative advantage of the Brangus breed over the Hereford breed, suggest that systemic crossing of Hereford and Brangus cattle should be a desirable production scheme for cattle producers in the arid Southwest.
